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Method, apparatus and computer program product for recording additional information on 
a rewritable recording medium 



(57) An information recording method for recording 
additional or modified data with an information recording 
and reproducing apparatus on a rewritable information 
recording medium (1) on which previous data, a previ- 
ous file descriptor group (F), a previous volume descrip- 
tor group (V), and a previous anchor (A) are recorded, 
is provided. The method comprising the steps of record- 
ing the additional or modified data on the rewritable in- 
formation recording medium; recording an additional file 



descriptor group (F2)on the rewritable information re- 
cording medium (1); recording an additional volume de- 
scriptor group ( V2) on the rewritable information record- 
ing medium; and updating the previous anchor (A) re- 
corded on the rewritable information recording medium 
(1 ), The additional/modified data recording step, the ad- 
ditional file descriptor group recording step, the addition- 
al volume descriptor group recording step, and the an- 
chor updating step are performed in a consecutive man- 
ner. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to an information 
recording method, an information recording and repro- 
ducing apparatus, and a computer program product for 
recording information on a replaceable information re- 
cording medium used in a computer system, such as 
optical discs (CD, DVD, etc.), magneto-optical discs, 
magnetic discs (HD, FD, LS120, ZIP, etc.), memory 
cards (flash ROM, flash RAM, etc.), and so on. 

Discussion of the Background 

[0002] A method and system for enabling reading of 
a rewritable optical disc using a standard operating sys- 
tem is known. For example, Japanese Patent publica- 
tion No. Hei06-064521 discloses a rewritable optical 
disc managing method and system, in which a physical 
design of an address conversion mechanism is im- 
proved so that a rewritable optical disc can be read using 
an operating system. 

[0003] In an information recording and reproducing 
apparatus that is capable of recording information on an 
information recording medium, such as an optical disc 
apparatus, for making a master medium for producing 
read-only information recording media or for storing in- 
formation on the information recording medium while 
maintaining compatibility with information reading-only 
apparatuses, an information recordable medium such 
as a CD-R (compact-disc-recordable), in which informa- 
tion once recorded thereon cannot be deleted, is used 
forthe information recording medium. Information for re- 
cording including a file system previously created or pre- 
pared is transferred to the information recording and re- 
producing apparatus in a consecutive manner to be re- 
corded on the information recordable medium. Such a 
method of recording information including a file system 
on an information recordable medium in a consecutive 
manner is called a single session or disc-at-once (DAO) 
recording method. 

[0004] The content of information recorded on the in- 
formation recording medium can be changed a plurality 
of times by using a so-called multi-session recording 
method, in which an additional file system is recorded 
on the information recording medium in a unique man- 
ner. However, in this case, for reading the recorded in- 
formation on the information recording medium, an in- 
formation reading apparatus and software that are com- 
patible with the information recording and reproducing 
apparatus and software by which the additional file sys- 
tem has been recorded on the information recordable 
medium are necessary. Further, the number of times the 
content of information recorded on the information re- 
cording medium can be changed is very limited. 



[0005] On the other hand, a rewritable information re- 
cording medium such as a CD-RW (compact-disc-rewri- 
table) can be used a plurality of times for recording in- 
formation thereon. In this case, when changing informa- 

5 tion previously recorded on the rewritable information 
recording medium or recording additional information on 
the rewritable information recording medium, the previ- 
ously recorded information on the rewritable information 
recording medium must be once totally deleted, and 

10 then updated information is recorded thereupon, which 
is troublesome. 

[0006] Thus, various methods are used in recording 
additional information on an information recording me- 
dium, causing a problem that some information repro- 
15 ducing apparatuses cannot properly reproduce the in- 
formation recorded on the information recording medi- 
um. 

SUMMARY OF THE INVENTION 

20 

[0007] The present invention has been made in view 
of the above-discussed and other problems and ad- 
dresses the above-discussed and other problems. 
[0008] Preferred embodiments of the present inven- 
ts tion provide a novel information recording method, a 
novel computer program product, and a novel informa- 
tion recording and reproducing apparatus, that record 
additional information on a rewritable information re- 
cording medium while maintaining compatibility with in- 

30 formation reading-only apparatuses, and that are capa- 
ble of producing a master medium for producing read- 
only information recording media. 
[0009] According to a preferred embodiment of the 
present invention, an information recording method for 

35 recording additional or modified data with an information 
recording and reproducing apparatus on a rewritable in- 
formation recording medium on which previous data, a 
previous file descriptor group, a previous volume de- 
scriptor group, and a previous anchor are recorded is 

40 provided. The method includes the steps of recording 
the additional or modified data on the rewritable infor- 
mation recording medium; recording an additional file 
descriptor group on the rewritable information recording 
medium; recording an additional volume descriptor 

45 group on the rewritable information recording medium; 
and updating the previous anchor recorded on the re- 
writable information recording medium. The additional/ 
modified data recording step, the additional file descrip- 
tor group recording step, the additional volume descrip- 

50 tor group recording step ; and the anchor updating step 
are performed in a consecutive manner. 
[0010] By "consecutive manner" it is meant that the 
steps are carried out one step after the other, in a single 
session. The exact order of the steps need not be ex- 

55 actly as specified above. Any order of the steps may be 
employed, as long as they are carried out one after the 
other in a single recording operation 
[0011] In the information recording method, each or 
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some of the previous data, the previous file descriptor 
group, the previous volume descriptor group, the previ- 
ous anchor, the additional or modified data, the addition- 
al file descriptor group, the additional volume descriptor 
group, and the updated anchor may be organized to 
have data lengths equal to or greater than a minimum 
recording unit allowed by the rewritable information re- 
cording medium and the information recording and re- 
producing apparatus. Further, each or some of the pre- 
vious data, the previous file descriptor group, and the 
previous volume descriptor group may be recorded on 
the rewritable information recording medium such that 
predetermined margins are kept in respective corre- 
sponding recording areas on the rewritable information 
recording medium afterthe each orsome of the previous 
data, the previous file descriptor group, and the previous 
volume descriptor group have been recorded in the re- 
spective corresponding recording areas on the rewrita- 
ble information recording medium. Furthermore, in the 
additional/modified data, additional file descriptor 
group, and additional volume descriptor group recording 
steps, when the predetermined margins kept in the re- 
spective corresponding recording areas of the each or 
some of the previous data, the previous file descriptor 
group, and the previous volume descriptor group on the 
rewritable information recording medium are used up, 
additional recording areas having predetermined sizes 
may be obtained. 

[0012] In the information recording method, when a 
file of the previous data is deleted from the rewritable 
information recording medium in the additional/modified 
data recording step, a corresponding file descriptor in 
the previous file descriptor group may be flagged in the 
additional file descriptor group recording step, so that a 
recording area defined by the flagged file descriptor is 
later used by overwriting. 

[0013] Further, in the information recording method, 
in the additional/modified data, additional file descriptor 
group, or additional volume descriptor group recording 
step, if an error is detected in or after recording of the 
additional or modified data, the additional file descriptor 
group, or the additional volume descriptor group on the 
rewritable information recording medium, and if the error 
is not caused by overflowing of a corresponding record- 
ing area on the rewritable information recording medi- 
um, the additional or modified data, the additional file 
descriptor group, or the additional volume descriptor 
group may be recorded on the rewritable information re- 
cording medium while avoiding an area on the rewritable 
information recording medium where the error has oc- 
curred. 

[0014] Furthermore, in the information recording 
method, in the anchor updating step, if an error is de- 
tected in or after recording of the updated anchor, re- 
cording of subsequent additional or modified data on the 
rewritable information recording medium may be inhib- 
ited. 

[001 5] According to another preferred embodiment of 



the present invention , there is provided a carrier medium 
carrying processor readable code for controlling a proc- 
essor apparatus to carry out the method of the invention. 
[0016] The present invention may further provide, a 

5 computer program product includes a computer storage 
medium and a computer program code mechanism em- 
bedded in the computer storage medium for causing a 
computer to control recording of additional or modified 
data with an information recording and reproducing ap- 

10 paratus on a rewritable information recording medium 
on which previous data, a previous file descriptor group, 
a previous volume descriptor group, and a previous an- 
chor are recorded. The computer program code mech- 
anism includes a first computer code mechanism con- 

15 figured to record the additional or modified data on the 
rewritable information recording medium; a second 
computer code mechanism configured to record an ad- 
ditional file descriptor group on the rewritable informa- 
tion recording medium; a third computer code mecha- 

20 nism configured to record an additional volume descrip- 
tor group on the rewritable information recording medi- 
um; and a fourth computer coded mechanism config- 
ured to update the previous anchor recorded on the re- 
writable information recording medium. The first com- 

25 puter code mechanism, the second computer code 
mechanism, the third computer code mechanism, and 
the fourth computer code mechanism are operated in a 
consecutive manner. 

[0017] In the computer program product, each or 

30 some of the previous data, the previous file descriptor 
group, the previous volume descriptor group, the previ- 
ous anchor, the additional or modified data, the addition- 
al file descriptor group, the additional volume descriptor 
group, and the updated anchor may be organized to 

35 have data lengths equal to or greater than a minimum 
recording unit allowed by the rewritable information re- 
cording medium and the information recording and re- 
producing apparatus. Further, each orsome of the pre- 
vious data, the previous file descriptor group, and the 

40 previous volume descriptor group may be recorded on 
the rewritable information recording medium such that 
predetermined margins are kept in respective corre- 
sponding recording areas on the rewritable information 
recording medium afterthe each or some of the previous 

45 data, the previous file descriptor group , and the previous 
volume descriptor group have been recorded in the re- 
spective corresponding recording areas on the rewrita- 
ble information recording medium. Furthermore, when 
the predetermined margins kept in the respective corre- 

50 sponding recording areas of the each or some of the 
previous data, the previous file descriptor group, and the 
previous volume descriptor group on the rewritable in- 
formation recording medium are used up, additional re- 
cording areas having predetermined sizes may be ob- 

55 tained. 

[0018] In the computer program product, when a file 
of the previous data is deleted from the rewritable infor- 
mation recording medium, a corresponding file descrip- 
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tor in the previous file descriptor group may be flagged, 
so that a recording area defined by the flagged file de- 
scriptor is later used by overwriting. 
[001 9] Further, in the computer program product, if an 
error Is detected in or after recording of the additional or 
modified data, the additional file descriptor group, or the 
additional volume descriptor group on the rewritable in- 
formation recording medium, and if the error is not 
caused by overflowing of a corresponding recording ar- 
ea on the rewritable information recording medium, the 
additional or modified data, the additional file descriptor 
group, or the additional volume descriptor group may be 
recorded on the rewritable information recording medi- 
um while avoiding an area on the rewritable information 
recording medium where the error has occurred. 
[0020] Furthermore, in the computer program prod- 
uct, if an error is detected in or after recording of the 
updated anchor, recording of subsequent additional or 
modified data on the rewritable information recording 
medium may be inhibited. 

[0021] The present invention may further provide a 
computer readable medium storing computer program 
instructions which when executed by a computer caus- 
es an information recording and reproducing apparatus 
to perform an information recording operation of record- 
ing additional or modified data on a rewritable informa- 
tion recording medium on which previous data, a previ- 
ous file descriptor, a previous volume descriptor, and a 
previous anchor are recorded is provided. The informa- 
tion recording operation includes the steps of: recording 
the additional or modified data on the rewritable infor- 
mation recording medium; recording an additional file 
descriptor group on the rewritable information recording 
medium; recording an additional volume descriptor 
group on the rewritable information recording medium; 
and updating the previous anchor recorded on the re- 
writable information recording medium. The additional/ 
modified data recording step, the additional file descrip- 
tor group recording step, the additional volume descrip- 
tor group recording step and the anchor updating step 
are performed in a consecutive manner. 
[0022] According to another preferred embodiment of 
the present invention, an information recording and re- 
producing apparatus for recording additional or modified 
data on a rewritable information recording medium on 
which previous data, a previous file descriptor, a previ- 
ous volume descriptor, and a previous anchor are re- 
corded is provided. The apparatus includes an addition- 
al/modified data recording means configured to record 
the additional or modified data on the rewritable infor- 
mation recording medium; an additional file descriptor 
group recording means configured to record an addi- 
tional file descriptor group on the rewritable information 
recording medium; an additional volume descriptor re- 
cording means configured to record an additional vol- 
ume descriptor group on the rewritable information re- 
cording medium; and an anchor updating means con- 
figured to update the previous anchor recorded on the 
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rewritable information recording medium. The addition- 
al/modified data recording means, the additional file de- 
scriptor group recording means, the additional volume 
descriptor recording means and the anchor updating 
means are operated in a consecutive manner. 
[0023] In the information recording and reproducing 
apparatus, each or some of the previous data, the pre- 
vious file descriptor group, the previous volume descrip- 
tor group and the previous recorded anchor may be or- 
ganized to have data lengths equal to or greater than a 
minimum recording unit allowed by the rewritable infor- 
mation recording medium and the information recording 
and reproducing apparatus and the additional/modified 
data recording means, the additional file descriptor 
group recording means, the additional volume descrip- 
tor recording means and the anchor updating means are 
configured to record the additional/modified data, the 
additional file descriptor group, the additional volume 
descriptor group and the updated anchor so that they 
have a data length equal to or greater than the minimum 
recording unit allowed by the rewritable information re- 
cording medium and the information recording and re- 
producing apparatus. Further, each or some of the ad- 
ditional/modified data recording means, the additional 
file descriptor group recording means , the additional vol- 
ume descriptor recording means and the anchor updat- 
ing means are configured so that the previous data, the 
previous file descriptor group, and the previous volume 
descriptor group may be recorded on the rewritable in- 
formation recording medium such that predetermined 
margins are kept in respective corresponding recording 
areas on the rewritable information recording medium 
after the each or some of the previous data, the previous 
file descriptor group, and the previous volume descriptor 
group have been recorded in the respective correspond- 
ing recording areas on the rewritable information record- 
ing medium. Furthermore, the additional/modified data 
recording means, the additional file descriptor group re- 
cording means, the additional volume descriptor record- 
ing means and the anchor updating means are config- 
ured so that when the predetermined margins kept in 
the respective corresponding recording areas of the 
each or some of the previous data, the previous file de- 
scriptor group, and the previous volume descriptor 
group on the rewritable information recording medium 
are used up, additional recording areas having prede- 
termined sizes may be obtained. 
[0024] In the information recording and reproducing 
apparatus, the additional/modified data recording 
means, the additional file descriptor group recording 
means, the additional volume descriptor recording 
means and the anchor updating means are configured 
so that when a file of the previous data is deleted from 
the rewritable information recording medium, a corre- 
sponding file descriptor in the previous file descriptor 
group may be flagged, so that a recording area defined 
by thef lagged file descriptor is later used by overwriting. 
[0025] Further, in the information recording and repro- 
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ducing apparatus, the additional/modified data record- 
ing means, the additional file descriptor group recording 
means, the additional volume descriptor recording 
means and the anchor updating means are configured 
so that if an error is detected in or after recording of the 
additional or modified data, the additional file descriptor 
group, or the additional volume descriptor group on the 
rewritable information recording medium, and if the error 
is not caused by overflowing of a corresponding record- 
ing area on the rewritable information recording medi- 
um, the additional or modified data, the additional file 
descriptor group, or the additional volume descriptor 
group may be recorded on the rewritable information re- 
cording medium while avoiding an area on the rewritable 
information recording medium where the error has oc- 
curred. 

[0026] Furthermore, in the information recording and 
reproducing apparatus, the additional/modified data re- 
cording means, the additional file descriptor group re- 
cording means, the additional volume descriptor record- 
ing means and the anchor updating means are config- 
ured so that if an error is detected in or after recording 
of the updated anchor, recording of subsequent addi- 
tional or modified data on the rewritable information re- 
cording medium is inhibited. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0027] A more complete appreciation of the present 
invention and many of the attendant advantages thereof 
will be readily obtained as the same becomes better un- 
derstood by reference to the following detailed descrip- 
tion when considered in conjunction with accompanying 
drawings, wherein: 

FIG. 1 is a block diagram illustrating an exemplary 
construction of an information recording and repro- 
ducing apparatus according to the first embodiment 
of the present invention; 

FIGs. 2A to 2D are diagrams illustrating states in 
which information is recorded on a rewritable infor- 
mation recording medium using a background mul- 
ti-session information recording method and a 
background single session information recording 
method, FIG. 2A illustrating a state of the rewritable 
information recording medium when no information 
is recorded thereon, i.e. a blank state, FIG. 2B illus- 
trating a state of the rewritable information record- 
ing medium when information has been recorded 
thereon by the first session of the multi-session in- 
formation recording method, FIG. 2C illustrating a 
state of the rewritable information recording medi- 
um when information has been recorded thereon by 
the second session of the multi-session information 
recording method, and FIG. 2D illustrating a state 
of the rewritable information recording medium 
when information has been recorded thereon in the 
single session or disc-at-once information record- 
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ing method; 

FIG. 3A is a flowchart of recording additional or 
modified data on a rewritable information recording 
medium in the information recording and reproduc- 
ing apparatus of the first embodiment, and FIGs. 
3B-3E are diagrams illustrating corresponding 
states of the rewritable information recording medi- 
um; 

FIGs. 4A-4C are diagrams illustrating states that a 
file descriptor group that is organized to be equal to 
or greater than a predetermined minimum data 
length is recorded in a file descriptor recording area 
of the rewritable information recording medium, FIG 
4A illustrating a state that the file descriptor record- 
ing, area is fully utilized, and FIGs. 4B and 4C illus- 
trating states that margins are kept in the file de- 
scriptor recording areas after file descriptor groups 
have been recorded therein respectively, according 
to the third embodiment of the present invention; 
FIGs. 5A-5C are diagrams illustrating states that the 
file descriptor recording area on the rewritable in- 
formation recording medium is doubled, according 
to the fourth embodiment of the present invention; 
FIGs. 6A-6C are diagrams illustrating a procedure 
of reusing an area of the rewritable information re- 
cording medium from which a previously recorded 
file has been deleted, according the fifth embodi- 
ment of the present invention; 
FIGs. 7A-7C are flowcharts illustrating a procedure 
of recording, when an error occurs in recording ad- 
ditional data on the rewritable information recording 
medium, the additional data on the rewritable infor- 
mation recording medium while avoiding an area of 
the rewritable information recording medium where 
the error has occurred, according to the sixth em- 
bodiment of the present invention; 
FIGs. 8A-8E are diagrams illustrating states of the 
rewritable information recording medium when re- 
cording additional data on the rewritable informa- 
tion recording medium while avoiding the area of 
the rewritable information recordable medium 
where an error has occurred, according to the sixth 
embodiment; and 

FIG. 9 is a flowchart illustrating a procedure of in- 
hibiting, when an error is detected in recording an 
anchor on the rewritable information recording me- 
dium, subsequent recording of information on the 
rewritable information recording medium, accord- 
ing to the seventh embodiment of the present inven- 
tion. 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 



[0028] Referring now to the drawings, wherein like ref- 
erence numerals designate identical or corresponding 
parts throughout the several views, preferred embodi- 
ments of the present invention are described. 
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[0029] FIG. 1 illustrates an exemplary construction of 
an information recording and reproducing apparatus ac- 
cording to the first embodiment of the present invention. 
The information recording and reproducing apparatus 
includes a motor 2 for rotating a rewritable optical disc s 
1 (e.g., a CD-RW or DVD), an optical pick-up 3 serving 
as a recording and reproducing device to record and to 
reproduce information on and from the rewritable optical 
disc 1 , a seek motor 4 to move the optical pick-up 3 in 
a radial direction of the optical disc 1 , a rotation control- 10 
ler 5 to control rotation of the motor 2, a motor controller 
6 to control the seek motor 4, a pick-up controller 7 to 
control the optical pick-up 3, a controller 8 serving as a 
control device to control the rotation controllers, the mo- 
tor controller 6, and the pick-up controller 7 to operate is 
in a manner described later, a signal processor 9, and 
a cache memory 1 0. 

[0030] Data read from the optical disc 1 by the optical 
pick-up 3 is processed by the signal processor 9 in a 
predetermined manner to be stored in the cache mem- 20 
ory 10, and the data is then transferred to a host com- 
puter 11 by the controller 8. The host computer 11 in- 
cludes a display device 12 and an inputting device 13, 
and displays on the display device 12 various warning 
messages and various messages requesting inputting 25 
of instructions by a user. The controller 8 includes reg- 
isters, non-volatile RAMs, etc. for storing therein various 
settings. 

[0031] The controller 8 communicates with the host 
computer 11 via an external interface. The host compu- 30 
ter 1 1 issues a command and the controller 8 responds 
to the command, and thereby the controller 8 and the 
host computer 11 communicate with each other. Data 
sent from the host computer 11 to the controller 8 is 
transferred to the optical pick-up 3 by the controller 8 35 
via the cache memory 10 and the signal processor 9. 
The data is then recorded on the optical disk 1 by the 
optical pick-up 3. The controller 8 controls respective 
parts of the information recording and reproducing ap- 
paratus so that the data is recorded on the optical disc 1 . 40 
[0032] Here, for convenience sake, according to the 
kind of information to be recorded on a rewritable infor- 
mation recording medium, define the following four re- 
cording areas on the rewritable information recording 
medium; 45 

1 ) an area for recording an anchor, located at afixed 
address of the rewritable information recording me- 
dium, which fixed address is first read when repro- 
ducing the information recorded on the rewritable so 
information recording medium 

2) an area for recording a volume descriptor 

3) an area for recording a file descriptor 

4) an area for recording data 

55 

[0033] A volume descriptor is a descriptor describing 
a root directory and volume information of the rewritable 
information recording medium. The volume descriptor 



defines the volume of the rewritable information record- 
ing medium and points to an entry point of a file descrip- 
tor group. A file descriptor is a descriptor describing 
characteristics of data, such as a name of a file and the 
position of the file in a file directory, and keeps data con- 
stituting the file directory. The anchor points to a volume 
descriptor that has been recorded last. 
[0034] The controller 8 manages the above-described 
four recording areas of the rewritable information re- 
cording medium, individually. The four recording areas 
may be put together so that the four recording areas are 
contiguous to each other or may be separated from each 
other. The anchor area, the volume descriptor area, and 
the file descriptor area may be preferably put together 
because respective area sizes are relatively small. 
Thereby, the recording and reproducing performance 
can be increased. 

[0035] According to a request by a user, additional or 
modified data may become necessary to be recorded 
on the rewritable information recording medium. When 
recording additional or modified data on the rewritable 
information recording medium, it is necessary to update 
a file descriptor group previously recorded on the rewri- 
table information recording medium. More specifically, 
when recording additional data on the rewritable infor- 
mation recording medium, it is necessary to record an 
additional file descriptor of the additional data on the re- 
writable information recording medium, and at the same 
time, some file descriptors in the file descriptor group 
previously recorded on the rewritable information re- 
cording medium, which are affected by recording of the 
additional data, must be updated. When recording mod- 
ified data on the rewritable information recording medi- 
um, it is necessary to update the file descriptor of a file 
of the modified data, which is included in the file descrip- 
tor group previously recorded on the rewritable informa- 
tion recording medium. Further, some of the other file 
descriptors in the previously recorded file descriptor 
group, which are affected by recording of the modified 
data, must be updated also. When the portion of the pre- 
viously recorded file descriptor group, which needs to 
be updated, is large, instead of recording only the up- 
dated portion of the previously recorded file descriptor 
group separately from the previously recorded file de- 
scriptor group, an updated previously recorded file de- 
scriptor group maybe recorded separately from the pre- 
viously recorded file descriptor group, so that the repro- 
ducing performance is increased. Thus, it is preferable 
that whether to record on the rewritable information re- 
cording medium, as an additional file descriptor group, 
an additional file descriptor for additional data and/or an 
updated portion of a previously recorded file descriptor 
group : or the additional file descriptor for additional data 
and/or an updated previously recorded file descriptor 
group ; is selectable. 

[0036] When the definition of the volume of a rewrita- 
ble information recording medium needs to be changed 
as a result of recording of additional or modified data, a 
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previously recorded volume descriptor group needs to 
be updated similarly. When the previously recorded vol- 
ume descriptor group is updated, the anchor needs to 
be updated. The anchor is overwritten, because the an- 
chor recording area is located at a fixed address. 
[0037] Here, for facilitating understanding of the em- 
bodiments of the present invention, a background meth- 
od of recording information on a rewritable information 
recording medium is described. FIG. 2C illustrates a 
state that information is recorded on a rewritable infor- 
mation recording medium using a background multi- 
session information recording method, and FIG. 2D il- 
lustrates a state that information is recorded on the re- 
writable information recording medium using a back- 
ground single session or disc-at-once information re- 
cording method. Because logical addresses on the re- 
writable information recording medium can be linearly 
accessed regardless of physical shapes of the rewrita- 
ble information recording medium, the rewritable infor- 
mation recording medium is illustrated in a form of a bar 
of a single dimension. FIG. 2A illustrates a state of the 
rewritable information recording medium when no infor- 
mation is recorded, i.e. a blank state, and FIG. 2B illus- 
trates a state of the rewritable information recording me- 
dium when information has been recorded by the first 
session of the multi-session information recording meth- 
od. 

[0038] In the multi-session information recording 
method, information can be recorded again (i.e., second 
time) on the rewritable information recording medium as 
illustrated in FIG. 2C in a similar manner as recorded by 
the first session. The file descriptor for the information 
recorded second time on the rewritable information re- 
cording medium can be made such that the data record- 
ed the first time can be accessed or cannot be accessed. 
[0039] FIG. 3A illustrates a flow of recording addition- 
al or modified data on the rewritable information record- 
ing medium 1 in the information recording and reproduc- 
ing apparatus of the first embodiment, and FIGs. 3B-3E 
illustrate corresponding states of the rewritable informa- 
tion recording medium 1 . 

[0040] Referring to FIG. 3A, in step S1 , when record- 
ing additional data on the rewritable information record- 
ing medium 1 , the controller 8 determines a file of the 
additional data, and detects the size of the additional 
data. When recording modified data on the rewritable 
information recording medium 1 , the controller 8 deter- 
mines a file of the modified data ; previously recorded on 
the rewritable information recording medium 1 , and de- 
tects the size of the modified data, in step S1 . Then, in 
step S2, the controller 8 reads out a file descriptor group 
previously recorded on the rewritable information re- 
cording medium 1 . When recording additional data on 
the rewritable information recording medium 1 , the con- 
troller 8 determines an additional file descriptor for the 
additional data to be recorded on the rewritable infor- 
mation recording medium 1 . The controller 8 further de- 
termines file descriptors in the previously recorded file 



descriptor group, which need to be updated as a result 
of recording of the additional data, determines entry 
items of those file descriptors in the previously recorded 
file descriptor group, which need to be changed, and de- 
s fines the additional file descriptor for the additional data 
and the updated f ile descriptors in the previously record- 
ed file descriptor group as an additional file descriptor 
group to be recorded on the rewritable information re- 
cording medium 1 . When recording modified data on the 
10 rewritable information recording medium 1 , the control- 
ler determines the file descriptor of the file of the modi- 
fied data in the previously recorded file descriptor group, 
which need to be updated, and other file descriptors in 
the previously recorded file descriptor group, which 
15 need to be also updated as a result of recording of the 
modified data, determines entry items of those file de- 
scriptors in the previously recorded file descriptor group, 
which need to be changed, and defines the updated file 
descriptors in the previously recorded file descriptor 
20 group as the additional file descriptor group to be re- 
corded on the rewritable information recording medium 
1 . The controller 8 further detects the size of the addi- 
tional file descriptor group so that the position of record- 
ing the additional file descriptor group on the rewritable 
25 information recording medium 1 is determined. 

[0041] Next, in step S3, the controller 8 reads out a 
previously recorded volume descriptor group. When re- 
cording additional data on the rewritable information re- 
cording medium 1 , the controllers determines a volume 
30 descriptor for the additional data, determines volume 
descriptors in the previously recorded volume descriptor 
group, which need to be updated as a result of recording 
of the additional data, determines entry items of those 
volume descriptors in the previously recorded volume 
35 descriptor group, which need to be changed, and de- 
fines the additional volume descriptor for the additional 
data and the updated volume descriptors in the previ- 
ously recorded volume descriptor group as an additional 
volume descriptor group to be recorded on the rewrita- 
40 ble information recording medium 1. When recording 
modified data on the rewritable information recording 
medium 1 , the controller 8 determines the volume de- 
scriptor of the file of the modified data in the previously 
recorded volume descriptor, which need to be updated, 
45 and other volume descriptors in the previously recorded 
volume descriptor group, which need to be also updated 
as a result of recording of the modified data : determines 
entry items of those volume descriptors in the previously 
recorded volume descriptor group, which need to be 
50 changed, and defines the updated volume descriptors 
in the previously recorded volume descriptor group as 
an additional volume descriptor group to be recorded on 
the rewritable information recording medium 1 .The con- 
troller 8 further detects the size of the additional volume 
55 descriptor group so that the position of recording the ad- 
ditional volume descriptor group on the rewritable infor- 
mation recording medium 1 is determined. The control- 
ler 8 then controls the optical pick-up 3 to record the 
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additional or modified data on the rewritable information 
recording medium 1 , record the additional file descriptor 
group, and record the additional volume descriptor 
group, in steps S4-S8. Further, the controller 8 reads out 
a previously recorded anchor, determines entry items of 
the anchor, which need to be changed, and updates the 
anchor in step S1 0. 

[0042] The order of recording additional or modified 
data, recording an additional file descriptor group, and 
recording an additional volume descriptor group on the 
rewritable information recording medium 1 can be in any 
order, however, the recording performance may be var- 
ied depending upon the order. For example, when ad- 
ditional or modified data is recorded first, even if an un- 
recoverable error occurs during the time the additional 
or modified data is being recorded, the additional or 
modified data recorded before the error occurs is hardly 
affected, so that recovery of the recorded additional or 
modified data is facilitated. Further, if an additional file 
descriptor or volume descriptor group is recorded first 
and an unrecoverable error occurs during the time ad- 
ditional or modified data is being recorded later, the re- 
corded additional file descriptor or volume descriptor 
group must be rewritten. 

[0043] When the additional file descriptor group and 
the additional volume descriptor group are first recorded 
on the rewritable information recording medium 1, the 
respective descriptor groups can be recorded at posi- 
tions close to the forefront address, so that quick repro- 
duction may be facilitated. 

[0044] The anchor is preferably updated at the last af- 
ter confirming that the additional or modified data, the 
additional file descriptor group, and the additional vol- 
ume descriptor group have been recorded, because the 
anchor is updated by overwriting. 
[0045] If an error occurs while additional or modified 
data, an additional file descriptor group, or an additional 
volume descriptor group is being recorded, the control- 
ler 8 displays an error message on the display device 
12, and interrupts the operation of recording thereof. 
[0046] Now, referring to FIGs. 3B-3E, at the time of 
recording data on the rewritable information recording 
medium 1 the first time, an anchor A, a volume descrip- 
tor group V, a file descriptor group F, and the data (in 
the gray area in figure) are sequentially recorded on the 
rewritable information recording medium 1 , as illustrat- 
ed in FIG. 3B. When recording additional or modified 
data on the rewritable information recording medium 1 , 
the controllers overwrites a previous lead-out data area 
to record the additional or modified data and an addi- 
tional file descriptor group F2 as illustrated in FIG. 3C, 
records an additional volume descriptor group V2 and 
new lead-out data as illustrated in FIG. 3D, and updates 
the anchor A as illustrated in FIG. 3E. 
[0047] As described above, according to the first em- 
bodiment of the present invention, an information re- 
cording method of recording with an information record- 
ing and reproducing apparatus additional or modified 



data on a rewritable information recording medium, on 
which previous data, a previous file descriptor group, a 
previous volume descriptor group, and a previous an- 
chor are recorded, is provided. The method includes the 

s steps of recording additional or modified data on the re- 
writable information recording medium; recording an ad- 
ditional file descriptor group on the rewritable informa- 
tion recording medium; recording an additional volume 
descriptor group on the rewritable information recording 

10 medium; and updating the anchor previously recorded 
on the rewritable information recording medium, and the 
additional/modified data recording step, the additional 
file descriptor group recording step, the additional vol- 
ume descriptor group recording step, and the anchor up- 

15 dating step are performed in a consecutive manner. The 
information recording method enables recording of ad- 
ditional or modified data on a rewritable information re- 
cording medium while keeping compatibility with infor- 
mation reading-only apparatuses, and producing of a 
20 master medium for use in producing of read-only infor- 
mation recording media. 

[0048] Generally, information recording and repro- 
ducing apparatuses are configured to have limitations 
on minimum recording and/or reproducing data lengths. 

25 For example, in hard discs, the minimum recording data 
length and the minimum reproducing data length are the 
same, i.e., 512 bytes. In CD-R/RWs, reproducing is per- 
formed for each sector, and recording is performed at 
least for 300 sectors or more (when recording is per- 

30 formed by a track-at-once method). Accordingly, by or- 
ganizing data, a file descriptor group, a volume descrip- 
tor group, and an anchor to have data lengths greater 
than minimum recording data lengths allowed in respec- 
tive information recording and reproducing apparatus- 

35 es, the trouble of calculating the positions for recording 
the data, the file descriptor group, the volume descriptor 
group and the anchor is avoided, so that an information 
recording method avoiding limitations peculiar to re- 
spective information recording and reproducing appara- 

^0 tuses can be realized. 

[0049] Accordingly, according to the second embodi- 
ment of the present invention, in the above-described 
information recording and reproducing apparatus ac- 
cording to the first embodiment, the controller 8 is con- 

45 figured to organize each or some of the previously re- 
corded data, the previously recorded file descriptor 
group, the previously recorded volume descriptor group, 
the previously recorded anchor, the additional or modi- 
fied data, the additional file descriptor group, the addi- 

50 tional volume descriptor group, and the updated anchor 
to have data lengths equal to or greater than a minimum 
data length allowed by the rewritable information record- 
ing medium 1 and the information recording and repro- 
ducing apparatus. 

55 [0050] As described above, according to the second 
embodiment of the present invention, each or some of 
the previously recorded data, the previously recorded 
file descriptor group, the previously recorded volume 
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descriptor group, the previously recorded anchor, the 
additional or modified data, the additional file descriptor 
group, the additional volume descriptor group, and the 
updated anchor are organized to have data lengths 
equal to or greater than the minimum recording unit al- 
lowed by the rewritable information recording medium 
1 and the information recording and reproducing appa- 
ratus. Accordingly, by managing recording of data and 
descriptors individually for each group of the data and 
the descriptors, the compatibility with information read- 
only apparatuses is hardly deteriorated. 
[0051] Now, the third embodiment of the present in- 
vention is described referring to FIGs. 4A-4C. In Figures 
4A-4C (and 5A-5C below) D stands for a directory and 
F stands for a file descriptor group. FIG. 4B illustrates a 
state of recording a file descriptor group , that is organ- 
ized to have a predetermined data length greater than 
the above-described minimum data lengths, on the re- 
writable information recording medium 1 such that a 
margin is kept in a file descriptor recording area after 
the file descriptor group is recorded in the file descriptor 
recording area. The margin is an area that is embedded 
with zeros and that cannot be referenced from any- 
where. According to the third embodiment, in the infor- 
mation recording and reproducing apparatus according 
to the first and/or second embodiments, the controller 8 
controls the optical pick-up 3 to record each or some of 
data, a file descriptor group and a volume descriptor 
group on the rewritable information recording medium 
1 such that predetermined margins, that are for example 
greater than the above-described minimum data 
lengths, are kept in respective corresponding recording 
areas on the rewritable information recording medium 1 
after the each or some of data, a file descriptor group, 
and a volume descriptor group are recorded in the re- 
spective corresponding recording areas on the rewrita- 
ble information recording medium 1 . 
[0052] If, for example, a file descriptor recording area 
is fully utilized in recording of a file descriptor group as 
illustrated in FIG. 4A, although the space utilization ef- 
ficiency is satisfactory, when an additional file descriptor 
for additional data needs to be recorded on the rewrita- 
ble information recording medium 1 and further some 
file descriptors in the file descriptor group thus recorded 
on the rewritable information recording medium 1 need 
to be updated, such an additional file descriptor and up- 
dated file descriptors cannot be recorded in the record- 
ing area where the previously recorded file descriptor 
group is recorded, and an additional file descriptor re- 
cording area must be obtained, requiring calculation of 
the position of the additional file descriptor recording ar- 
ea. In the third embodiment, therefore, as illustrated in 
FIG. 4B, a file descriptor recording area is organized to 
have such a size that is large enough to allow a margin 
to be kept in the file descriptor recording area after re- 
cording of a file descriptor group. Thereby, even when 
some file descriptors in a previously recorded file de- 
scriptor group are required to be updated, as illustrated 



in FIG. 4C, the updated file descriptors can be recorded 
in the margin kept in the recording area of the previously 
recorded file descriptor group, so that calculation of the 
position of an additional file descriptor recording area is 

5 not necessary, thus avoiding trouble of such calculation. 
[0053] As described above, according to the third em- 
bodiment of the present invention, each or some of data, 
a file descriptor group, and a volume descriptor group 
are recorded on the rewritable information recording 

10 medium 1 such that predetermined margins are kept in 
respective corresponding recording areas on the rewri- 
table information recording medium 1 after the each or 
some of data, a file descriptor group, and a volume de- 
scriptor group are recorded in the respective corre- 

15 spending recording areas on the rewritable information 
recording medium 1 . Thereby, trouble of calculating the 
position of an additional data, file descriptor, or volume 
descriptor recording area is avoided, the compatibility 
with information reading-only apparatuses is increased, 

20 and the speed of recording additional or modified data, 
additional file descriptor and volume descriptor groups 
is increased. 

[0054] Now, the fourth embodiment of the present in- 
vention is described referring to FIGs. 5A-5C. According 

25 to the fourth embodiment, in the information recording 
and reproducing apparatus according to the above-de- 
scribed third embodiment, when the margins kept in the 
respective corresponding recording areas of the each 
or some of data, a file descriptor group, and a volume 

30 descriptor group are used up, the controller 8 obtains 
additional recording areas having predetermined sizes. 
For example, the controller 8 doubles the recording ar- 
eas of a file descriptor group and a volume descriptor 
group when the margins kept in the respective recording 

35 areas are used up, so that additional file descriptor and 
volume descriptor groups are recorded in the respective 
recording areas thus doubled. 

[0055] More specifically, for example, when a file de- 
scriptor recording area which has been prepared be- 

40 forehand is almost fully occupied as a result of recording 
of an additional file descriptor group in the second time 
recording as illustrated in FIG. 5A, in the third time re- 
cording, as illustrated in FIG. 5B, the file descriptor re- 
cording area prepared beforehand is contiguously ex- 

45 panded by two times ; and a subsequent additional file 
descriptor group is recorded in the expanded file de- 
scriptor recording area as illustrated in FIG. 5C. 
[0056] Thus, in the fourth embodiment of the present 
invention, the areas for recording descriptors are in- 

50 creased only by predetermined amounts. Therefore, 
even when completely rewriting previously recorded da- 
ta as illustrated in FIG. 2D or recording additional data 
at a position shifted from the position of the previously 
recorded data as illustrated in FIG. 2C, the sizes of re- 

55 spective recording areas for recording descriptor groups 
can be easily calculated. Accordingly, calculation of the 
positions of recording subsequent descriptor groups 
and data can be easy and fast. 
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[0057] As described above, according to the fourth 
embodiment of the present invention, when each or 
some of the margins kept in recording areas for record- 
ing additional or modified data, an additional file descrip- 
tor group, and an additional volume descriptor group on 
the rewritable information recording medium 1 are used 
up, additional recording areas having predetermined 
sizes are obtained for subsequent recording of subse- 
quent additional or modified data or subsequent de- 
scriptor groups. Thereby, the speed of recording addi- 
tional or modified data is increased. 
[0058] Now, the fifth embodiment of the present in- 
vention is described. FIGs. 6A-6C illustrate a procedure 
of reusing an area of a rewritable information recording 
medium, from which a previously recorded file has been 
deleted, according to the fifth embodiment According 
to the fifth embodiment of the present invention, in the 
information recording and reproducing apparatus ac- 
cording to any of the first through fourth embodiments, 
when the controller 8 deletes, for example as illustrated 
in FIG. 6B, one of three files recorded on the rewritable 
information recording medium 1 as illustrated in FfG. 6A, 
data of the one of three files to be deleted is not actually 
deleted by being overwritten, but instead, the controller 
8 flags the file descriptor defining the data of the one of 
three files to be deleted. 

[0059] When recording additional data on the rewrita- 
ble information recording medium 1, the controller 8 
searches for a flagged file descriptor, and if the size of 
the additional data is equal to or smaller than the size 
of a recording area defined by the flagged file descriptor 
and where the data for deletion is recorded, the control- 
ler 8 controls the optical pick-up 3 to record the addition- 
al data in the recording area where the data for deletion 
is recorded on the rewritable information recording me- 
dium 1, as illustrated in FIG. 6C. The controller 8 may 
list up in advance flagged file descriptors and sort the 
flagged file descriptors according to the sizes of record- 
ing areas defined by the respective flagged file descrip- 
tors. Thereby, areas of the rewritable information re- 
cording medium 1 where deleted data is recorded can 
be used in an efficient manner, and recording of addi- 
tional or modified data can be quickly performed. 
[0060] Thus, according to the fifth embodiment of the 
present invention, when afile of previously recorded da- 
ta is deleted from a rewritable information recording me- 
dium, a corresponding file descriptor of the data in a file 
descriptor group previously recorded on the rewritable 
information recording medium is flagged in updating the 
previously recorded file descriptor group. Thereby, a re- 
cording area defined by the flagged file descriptor can 
be later used by overwriting in recording of additional or 
modified data, so that the recording capacity of the re- 
writable information recording medium is effectively 
used. 

[0061] FIGs. 7A-7C illustrate a procedure of record- 
ing, when an error has occurred in recording additional 
or modified data on a rewritable information recording 



medium, the additional or modified data on the rewrita- 
ble information recording medium while avoiding an ar- 
ea of the rewritable information recording medium 
where the error has occurred, according to the sixth em- 
5 bodiment of the present invention. FIGs. 8A-8E are di- 
agrams illustrating states of the rewritable information 
recording medium when recording additional data on 
the rewritable information recording medium while 
avoiding the area of the rewritable information medium 
10 where the error has occurred. 

[0062] According to the sixth embodiment, in any of 
the above-described first through fifth embodiments, af- 
ter determining a file of the additional or modified data 
(step S21 ), the controller 8 determines an additional file 
15 descriptor group to be recorded on the rewritable infor- 
mation recording medium 1 (step S22), and further de- 
termines an additional volume descriptor group to be re- 
corded on the rewritable information recording medium 
(step S23), in a similar manner as described above with 

20 reference to FIG. 3A. 

[0063] The controller 8 then controls the optical pick- 
up 3 to record the additional or modified data on the re- 
writable information recording medium 1 (step S24). If 
an error (a writing error or a reading error after writing) 

25 occurs while recording the additional or modified data 
(yes in step S31 ), or a verifying error occurs while veri- 
fying the recorded additional or modified data (yes in 
S26), as illustrated in FIG. 8B, and if the error is not 
caused by overflowing of a recording area for recording 

30 the additional or modified data with the additional or 
modified data (no in step S32), the controller 8 controls 
the optical pick-up 3 to record the additional or modified 
data on the rewritable information recording medium 1 
while avoiding the area where the error has occurred 

35 (step S33), as illustrated in FIG. 8C. In this case, the 
controller 8 controls the optical pick-up 3 to record the 
additional or modified data, while abandoning a mini- 
mum recording block including the area where the error 
has occurred, in an area contiguous with the abandoned 

^o minimum recording block, on the rewritable information 
recording medium 1 . The controller 8 memorizes the po- 
sition of the abandoned block and the size of the aban- 
doned block for use later in calculating the position of 
recording the additional file descriptor group (step S34). 

45 When the error is caused by overflowing of the data re- 
cording area with the additional or modified data (yes in 
step S32), because overflowed data cannot be recov- 
ered, the controller 8 displays an error message in the 
display device 12 of the host computer 11 (step S35), 

50 and interrupts the operation of recording the additional 
or modified data on the rewritable information recording 
medium 1 (step S36). 

[0064] After completing recording of the additional or 
modified data, the controller 8 controls the optical pick- 
55 up 3 to record the additional file descriptor group on the 
rewritable information recording medium 1 (step S27). 
As described, if an error occurs in recording the addi- 
tional or modified data and if the error is not caused by 
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overflowing of the data recording area for recording the 
additional or modified data with the additional or modi- 
fied data, the controller 8 controls the optical pick-up 3 
to record the additional or modified data on the rewrita- 
ble information recording medium 1 while abandoning 
the minimum recording block including the area where 
the error has occurred. Accordingly, in this case, file de- 
scriptors of the data recorded after the error has oc- 
curred are affected by the error. Therefore, as illustrated 
in FIG. 8D, the controller 8 controls the optical pick-up 
3 to record an additional file descriptor group F2 on the 
rewritable information recording medium 1 after per- 
forming recalculation of the position of recording the da- 
ta recorded after the error (in often cases, calculation 
for offsetting a deviation in the recording position) while 
considering and reflecting the position of the abandoned 
block. Further, the controller 8 controls the optical pick- 
up 3 to record an additional volume descriptor group V2 
(step S28), and after confirming that recording of the ad- 
ditional or modified data, the additional file descriptor 
group F2 and the additional volume descriptor group V2 
have been safely recorded (step S29), the controller 8 
controls the optical pick-up 3 to update the anchor (step 
S30), as illustrated 8E. 

[0065] In this embodiment, in recording the additional 
descriptor groups and the updated anchor, an error re- 
covery process is not performed, because each data 
size is relatively small as compared with data and there- 
by the probability that a recording error occurs in record- 
ing the additional descriptor groups and the updated an- 
chor is relatively small. However, when a recording error 
has occurred in recording an additional descriptor group 
or an updated anchor, a similar error recovery process 
as described above can be performed. 
[0066] As described above, in the sixth embodiment 
of the present invention, when an error is detected in or 
after recording of additional or modified data, an addi- 
tional file descriptor group, or an additional volume de- 
scriptor group on a rewritable information recording me- 
dium, recording of the additional or modified data, the 
additional file descriptor group, or the additional volume 
descriptor group is performed while avoiding an area 
where the error has occurred. Thereby, relatively high 
compatibility with information reading-only apparatuses 
and usability are realized. 

[0067] Now, the seventh embodiment of the present 
invention is described. FIG. 9 illustrates a procedure of 
inhibiting subsequent recording of additional or modified 
data on a rewritable information recording medium 
when an anchor cannot be recorded or reproduced, ac- 
cording to the seventh embodiment. According to the 
seventh embodiment, in the information recording and 
reproducing apparatus according to any of the first 
through sixth embodiments, the controller 8 records an 
anchor on the rewritable information recording medium 
1 or reproduces the anchor (step S41 or S44) and judg- 
es if an error (a reading error, a writing error, or a veri- 
fying error after writing) has occurred (step S42 or S45). 



When an error has occurred in recording or reproducing 
of the anchor, the controller 8 displays on the display 
device 12 a message indicating that recording and/or 
reproducing of the anchor cannot be performed due to 
5 the error and inhibits subsequent recording of additional 
or modified data on the rewritable information recording 
medium 1 (step S43 or S46). 

[0068] Then, the controller 8 determines whether or 
not to read out the volume descriptor which has been 

10 recorded last on the rewritable information recording 
medium 1 (step S47). When the controller 8 determines 
to read out the volume descriptor recorded last on the 
rewritable information recording medium 1 (yes in step 
S47), the controller 8 determines whether to retrieve the 

15 volume descriptor by tracing back from the address 
where additional or modified data has been recorded 
last (step S48). 

[0069] When the controller 8 determines to retrieve 
the volume descriptor recorded last by tracing back from 

20 the address where additional or modified data has been 
recorded last and when the volume descriptor is found 
(yes in step S48), the controller 8 reads out the volume 
descriptor and performs a recovery process for the ad- 
ditional or modified data recorded last (step S49). When 

25 the volume descriptor last recorded is not found (no in 
step S48), the process ends. 

[0070] As described above, according to the seventh 
embodiment of the present invention, when an error is 
found in or after recording of an anchor on the rewritable 

30 information recording medium 1 and thereby recording 
and reproducing are disabled in an anchor recording ar- 
ea, which is an entry point to a file system and which is 
thereby always accessed, subsequent recording of ad- 
ditional or modified data on the rewritable information 

35 recording medium 1 is inhibited. Further, additional or 
modified data which has been recorded last might be 
recovered by attempting to retrieve the volume descrip- 
tor recorded last, as described above. Thus, an infor- 
mation recording and reproducing apparatus having a 

40 possibility of recovering recorded data and thereby 
achieving relatively high usability is realized. 
[0071 ] The mechanism and processes set forth in the 
present description may be implemented using a con- 
ventional general purpose microprocessor programmed 

45 according to the teachings in the present specification, 
as will be appreciated to those skilled in the relevant 
arts. In particular, the mechanism and processes may 
be implemented by the controller 8 or the host computer 
11 of the information recording and reproducing appa- 

so ratus schematically illustrated in FIG. 1 . The controller 
8 can be a conventional general purpose microproces- 
sor or a computer programmed according the teachings 
in the present specification. Appropriate software cod- 
ing can be readily be prepared by skilled programmers 

55 based on the teachings of the present disclosure, as will 
also be apparent to those skilled in the relevant arts. 
[0072] The present invention thus includes a compu- 
ter program product which may be hosted on a storage 
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medium and include instructions which can be used to 
program a microprocessor to perform a process in ac- 
cordance with the present invention. The storage medi- 
um can include, but is not limited to, any type of disk 
including floppy disks, optical disks, CD-ROMs, magne- 5 
to-optical disks, ROMs, RAMs, EPROMs, EEPROMs, 
flash memory, magnetic or optical cards, or any type of 
media suitable for storing electronic instructions. 
[0073] The carrier medium may comprise a signal 
transmitted via a communication network or via a wire- 10 
less transmission system. 

[0074] Numerous additional modifications and varia- 
tions of the present invention are possible in light of the 
above teachings. It is therefore to be understood that 
within the scope of the appended claims, the present 15 
invention may be practiced otherwise than as specifical- 
ly described herein. 

[0075] The present application claims priority and 
contains subject matter related to Japanese Patent Ap- 
plications No. 2001 -293898 and NO. 2002-139707 filed 20 
in the Japanese Patent Office on September 26, 2001 
and May 15, 2002, respectively, and the entire contents 
of which are hereby incorporated by reference. 



Claims 

1. An information recording method for recording ad- 
ditional or modified data with an information record- 
ing and reproducing apparatus on a rewritable in- 30 
formation recording medium (1) on which previous 
data, a previous file descriptor group (F), a previous 
volume descriptor group (V), and a previous anchor 

(A) are recorded, characterized in that the method 
comprises the steps of: 35 

recording the additional or modified data on the 
rewritable information recording medium (1); 
recording an additional file descriptor group 
(F2) on the rewritable information recording 40 
medium (1); 

recording an additional volume descriptor 
group (V2) on the rewritable information record- 
ing medium; and 

updating the previous anchor (A) recorded on 45 
the rewritable information recording medium 
(D, 

wherein the additional/modified data record- 
ing step, the additional file descriptor group record- so 
ing step, the additional volume descriptor group re- 
cording step , and the anchor updating step are per- 
formed in a consecutive manner. 

2. The information recording method according to 55 
Claim 1 , wherein each or some of the previous data, 

the previous file descriptor group (F), the previous 
volume descriptor group (V), the previous anchor 



(A), the additional or modified data, the additional 
file descriptor group (F2), the additional volume de- 
scriptor group (V2), and the updated anchor (A) are 
organized to have data lengths equal to or greater 
than a minimum recording unit allowed by the rewri- 
table information recording medium (1) and the in- 
formation recording and reproducing apparatus. 

3. The information recording method according to 
Claim 2, wherein each or some of the previous data, 
the previous file descriptor group (F), and the pre- 
vious volume descriptor group (V) are recorded on 
the rewritable information recording medium (1) 
such that predetermined margins are kept in re- 
spective corresponding recording areas on the re- 
writable information recording medium (1) after the 
each or some of the previous data, the previous file 
descriptor group (F), and the previous volume de- 
scriptor group (V) have been recorded in the re- 
spective corresponding recording areas on the re- 
writable information recording medium (1). 

4. The information recording method according to 
Claim 3, wherein, in the additional/modified data, 
additional file descriptor group (F2) : and additional 
volume descriptor group (V2)recording steps, when 
the predetermined margins kept in the respective 
corresponding recording areas of the each or some 
of the previous data, the previous file descriptor 
group (F), and the previous volume descriptor 
group (V) on the rewritable information recording 
medium (1) are used up, additional recording areas 
having predetermined sizes are obtained. 

5. The information recording method according to any 
preceding claim, wherein, when a file of the previ- 
ous data is deleted from the rewritable information 
recording medium (1) in the additional/modified da- 
ta recording step, a corresponding file descriptor in 
the previous file descriptor group (F) is flagged in 
the additional file descriptor group (F2) recording 
step, so that a recording area defined by the flagged 
file descriptor is later used by overwriting. 

6. The information recording method according to any 
preceding claim, wherein, in the additional/modified 
data, additional file descriptor group (F2), or addi- 
tional volume descriptor group (V2) recording step, 
if an error is detected in or after recording of the ad- 
ditional or modified data, the additional file descrip- 
tor group (F2), or the additional volume descriptor 
group (V2) on the rewritable information recording 
medium (1), and if the error is not caused by over- 
flowing of a corresponding recording area on the re- 
writable information recording medium (1), the ad- 
ditional or modified data, the additional file descrip- 
tor group (F2), or the additional volume descriptor 
group (V2) is recorded on the rewritable information 
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recording medium (1 ) while avoiding an area on the 
rewritable information recording medium (1) where 
the error has occurred. 

7. The information recording method according to any 5 
preceding claim, wherein, in the anchor updating 
step, if an error is detected in or after recording of 
the updated anchor (A), recording of subsequent 
additional or modified data on the rewritable infor- 
mation recording medium (1) is inhibited. io 

8. A carrier medium carrying processor readable code 
for controlling processor apparatus 
(2,3,4,5,6,7,8,9,1 0) to carry out the method of any 
one of claims 1 to 7. 15 

9. An information recording and reproducing appara- 
tus for recording additional or modified data on a 
rewritable information recording medium (1) on 
which previous data, a previous file descriptor 20 
group (F), a previous volume descriptor group (V), 
and a previous anchor (A) are recorded, character- 
ized in that the apparatus comprises: 

additional/modified data recording means 25 
(2,3,4,5,6,7,8,9,10) configured to record the 
additional or modified data on the rewritable in- 
formation recording medium; 
additional file descriptor group recording 
means (2,3,4,5,6,7,8,9,10) configured to 30 
record an additional file descriptor group on the 
rewritable information recording medium; 
additional volume descriptor recording means 
(2,3,4,5,6,7,8,9,10) configured to record an ad- 
ditional volume descriptor group on the rewri- 35 
table information recording medium; and 
anchor updating means (2,3,4,5,6,7,8,9,10) 
configured to update the previous anchor re- 
corded on the rewritable information recording 
medium, 40 

wherein the additional/modified data record- 
ing means (2,3,45,6,7,8,9,10), the additional file 
descriptor group recording means 
(2,3,4,5,6,7,8,9,1 0), the additional volume descrip- 45 
tor recording means (2,3,4,5,6,7,8,9,10) and the 
anchor updating means (2,3,4,5,6,7,8,9,1 0) are op- 
erated in a consecutive manner. 

10. The information recording and reproducing appara- so 
tus according to Claim 29, wherein each or some of 
the previous data, the previous file descriptor group 
(F), the previous volume descriptor group (V) and 
the previous anchor (A), are organized to have data 
lengths equal to or greater than a minimum record- 55 
ing unit allowed by the rewritable information re- 
cording medium and the information recording and 
reproducing apparatus, andthe additional /modified 



data recording means (2,3,4,5,6,7,8,9,10), the ad- 
ditional file descriptor group recording means 
(2,3,4,5,6,7,8,9,10), the additional volume descrip- 
tor recording means (2,3,4,5,6,7,8,9,10) and the 
anchor updating means (2,3,4,5,6,7,8,9,10) are 
configured to record the additional or modified data, 
the additional file descriptor group (F2), the addi- 
tional volume descriptor group (V2) and the updat- 
ed anchor (A) so that they have data lengths equal 
to or greater than a minimum recording unit allowed 
by the rewritable information recording medium (1) 
and the information recording and reproducing ap- 
paratus. 

1 . The information recording and reproducing appara- 
tus according to Claim 1 0, wherein each or some of 
the previous data, the previous file descriptor group 
(F), and the previous volume descriptor group (V) 
are recorded on the rewritable information record- 
ing medium (1) such that predetermined margins 
are kept in respective corresponding recording ar- 
eas on the rewritable information recording medium 
(1 ) after the each or some of the previous data, the 
previous file descriptor group (F), and the previous 
volume descriptor group (V) have been recorded in 
the respective corresponding recording areas on 
the rewritable information recording medium (1). 

12. The information recording and reproducing appara- 
tus according to Claim 11 , wherein, the additional/ 
modified data recording means, the additional file 
descriptor group recording means, the additional 
volume descriptor recording means and the anchor 
updating means are configured so that when the 
predetermined margins kept in the respective cor- 
responding recording areas of the each or some of 
the previous data, the previous file descriptor group 
(F), and the previous volume descriptor group (V) 
on the rewritable information recording medium (1 ) 
are used up, additional recording areas having pre- 
determined sizes are obtained. 

13. The information recording and reproducing appara- 
tus according to any of claims 9 to 12, wherein, the 
additional/modified data recording means 
(2,3,4,5,6,7,8,9,10), the additional file descriptor 
group recording means(2,3,4,5,6, 7,8,9,10), the ad- 
ditional volume descriptor recording means 
(2,3,4,5,6,7,8,9,10) andthe anchor updating means 
(2,3,4,5,6,7,8,9,10) are configured so that when a 
file of the previous data is deleted from the rewrita- 
ble information recording medium (1), a corre- 
sponding file descriptor (F) in the previous file de- 
scriptor group (F) is flagged, so that a recording ar- 
ea defined by the flagged file descriptor (F) is later 
used by overwriting. 

14. The information recording and reproducing appara- 
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tus according to any of claims 9 to 13, wherein, the 
additional/modified data recording means 
(2,3,4,5,6,7,8,9,10), the additional file descriptor 
group recording means(2,3,4,5,6,7 } 8,9,10), the ad- 
ditional volume descriptor recording means s 
(2,3,4,5,6,7,8,9,1 0) and the anchor updating means 
(2,3,4,5,6,7,8,9,1 0) are configured so that if an error 
is detected in or after recording of the additional or 
modified data, the additional file descriptor group 
(F2), or the additional volume descriptor group on 10 
the rewritable information recording medium (1), 
and if the error is not caused by overflowing of a 
corresponding recording area on the rewritable in- 
formation recording medium, the additional or mod- 
ified data, the additional file descriptor group (F2), 15 
or the additional volume descriptor group is record- 
ed on the rewritable information recording medium 
(1) while avoiding an area on the rewritable infor- 
mation recording medium (1) where the error has 
occurred. 20 

15. The information recording and reproducing appara- 
tus according to any of claims 9 to 14, wherein, the 
additional/modified data recording means 
(2,3,4,5,6,7,8,9,10), the additional file descriptor 25 
group recording means(2,3,4,5, 6,7,8, 9, 10), the ad- 
ditional volume descriptor recording means 
(2,3,4,5,6,7,8,9,1 0) and the anchor updating means 
(2,3,4,5,6,7,8,9,1 0) are configured so that if an error 

is detected in or after recording of the updated an- so 
chor (A), recording of subsequent additional or 
modified data on the rewritable information record- 
ing medium (1) is inhibited. 

16. An information recording medium (1), character- 35 
ized in that it comprises: 

a data recording area for recording data; 
a file descriptor recording area for recording a 
file descriptor (F) describing characteristics of 40 
the data; 

a volume descriptor recording area for record- 
ing a volume descriptor (V) describing a root 
directory and volume information of the infor- 
mation recording medium (1); 45 
an anchor recording area for recording an an- 
chor pointing to the volume descriptor (V), 

wherein previous data, a previous file descrip- 
tor group (F), a previous volume descriptor group so 
(V) and a previous anchor (A) are recorded in re- 
spective corresponding recording areas on the in- 
formation recording medium (1), and 

wherein additional or modified data is record- 
ed on the information recording medium (1) by the 55 
information recording method according to any one 
of Claims 1 through 7. 



15 



BNSDCCID: <EP. 



1298666A2_I_> 



EP 1 298 666 A2 



V 



FIG. 1 



J 



1 1 




ROTATION 
CONTROLLER 



I 



8 




3 



MOTOR 
CONTROLLER 
T 




CONTROLLER 
— 



9 



SIGNAL 
PROCESSOR 



PICK-UP 
CONTROLLER 



J 



10 



CACHE 
MEMORY 




DISPLAY 




INPUTTING 


DEVICE 




DEVICE 



BNSDOCID: <EP 1298666A2 I > 



16 



EP 1 298 666 A2 



FIG. 2A 




FIG. 2B 




17 

BNSDOCID: <EP _1 298666A2 1 > 



EP 1 298 666 A2 



FIG. 3A 



c 



START 

~5~ 



DETERMINE A FILE OF ADDITIONAL 
OR MODIFIED DATA 



S1 



READ OUT A PREVIOUSLY RECORDED 
RLE DESCRIPTOR GROUP AND 
DETERMINE RLE DESCRIPTORS 
AND ENTRY ITEMS 
THEREOF TO BE UPDATED 



j~ 



J 



S2 



READ OUT A PREVIOUSLY RECORDED 
VOLUME DESCRIPTOR GROUP AND 
DETERMINE VOLUME DESCRIPTORS 
AND ENTRY ITEMS THEREOF 
TO BE UPDATED 



i 



S3 



RECORD THE ADDITIONAL OR 
MODIFIED DATA 



S4 




ERROR OCCURRED ? 




RECORD AN ADDITIONAL FILE 
DESCRIPTOR GROUP 

ERROR OCCURRED ? 
^NO 



J~ 



S6 





RECORD AN ADDITIONAL VOLUME 
DESCRIPTOR GROUP 



f 



S8 



i 



ERROR OCCURRED 




1 



NO 



READ OUT AND UPDATE 
A PREVIOUSLY RECORDED 
ANCHOR 



DISPLAY AN 
ERROR MESSAGE 




S11 



s 



S10 





INTERRUPT 




RECORDING 



S12 



c 



END 



18 



BNSDOC I D: < E P 1 298666A2J _> 



EP 1 298 666 A2 



FIG. 3B 















w!vKv 
Cw.v'v 

*♦>**>>>>: 


B 


B 









FIG. 3C 

























; .■ " ..; \\ ' i-tlv.-;:- 


Hi 






A 


V 


F 
















! '11 = : ■ • • ■ ■ i i ' - 
= ";:= ! . ! = : - . . 

• i 1 ; :> - ' • j W ' . ■. I = 


i 

: . . i 

















FIG. 3D 




FIG. 3E 







5 


3 


















iHij 








il-il 
















A 


V 


F 




* ** 

w 








►>>>: 




VV 









1 1 •'. 



<i:H-: 



iji 

2 



19 



BNSDOCID: <EP 1 298666A2J_> 



EP 1 298 666 A2 



FIG. 4A 




FIG. 4B 




FIG. 4C 



D 



D 



ill 


F|j 

,jh: 


t * : * I ■! 






FIG. 5A 




FIG. 5B 



D 


F 


D 


F 


F 


F 


|: 


ill 


§ 


pi 


































' ! t" ■ i i 


: i . : 
- • • : • 


. | i 3 ] j 









FIG. 5Ck 





F 


D 


F 


F 


F 


st " ■ 1 i t 

1! 


• • ■ i 1 

s : i: i 

Mi 


1 


ii 














3!=!'?' 

i 1 !: 


: t| r 'i t 

M ; 5 


■ ■ i »*» 


t s * i i 




20 

BNSDOCID: <EP _1 298666A2_I_> 



EP 1 298 666 A2 



FIG. 6 A 



555i JiiiS '"'A',"',"' 

ZAAAAAASAA.' '**' ****** ****************** 
A.AAAA'.'AA.'.""*\'* *********** ************* ********t****A* 
'AAAAAAAA/AA'AAAAA-AAAAAA.''*' **''*'* ****** **************** 

**********'********************************* **************** 

*-******* '****'*******/*** ****** ********* ******************** 



FIG. 6B 




>&**t*w**&K.^ 

,'***''***i**************'***********'****l******A**i*A***'* 
****** ************* ■ *************** ft* *****tr, "A ************* 

.AA'ASSS'*' '*'"**'**"****'** *************** I ** * * ** A , , A 5 
''A','*''**,* A A."AA* 'A'.'*?. *********** ***** ******************* 

' ' ' . . _ * * * ' * A * s J ********************************** ^^^^^-^ * 

■'*AA* *"AA*t'At , AA'A'A'AAAAAAAAAAA.'. *********** ********** 
\1AA,'AKZA1A'.' , AAA*''S*'S***''*''* , ****A^ 



FIG. 6C 




'^**A'*^** i **>**>'***>**y**>*y*'*y**'* ! '/ ******** *y* *************** * 
*********■'************** ***************** ******** *********** 
*fA%l^*YA',**\','**ty 

4< ****. *** '*** >>>>>> **■*'***' 555 555 5555 555 55 555 # ;;i 555 4555555 5 

5iI5444'4'" ************************ ******** **^*%*,A*?AZ*VA 
<4<'4''' y/ '''''''''-"'« , '"''''^""""<"'* i 5/55/5>55555;5555555-55 

?S*'*?*W/A*v*v*xxv*^^^^^^^^ 

*^^%*^*Vi***^ 

**,*?* ******* ****** ****** *** r *********** ****** ** *** ***** j*Zr* -* 

*.<<'*'*'*.''**.****+**'******t*****r******S**^ 



21 



BNSDOCID: <EP 



.1298666A2 t > 



EP 1 298 666 A2 





o 



> 





T] 






5 

• 








"P| 


• 


• 


o 

■ 


7C 


CD 


7A 



22 

BNSDOCID: <EP 1298666A2_I_> 



* 



EP 1 298 666 A2 





DO 



23 



BNSDOCID: <EP 



1298666A2_I_> 



EP 1 298 666 A2 




BNSDOCID: <EP 1 298666A2J_> 



24 



EP 1 298 666 A2 



FIG. 8A 




FIG. 8B 




FIG. 8D 




25 

BNSDOCID: <EP 1298666A2J_> 



EP 1 298 666 A2 



FIG. 9 




WRITE START 





READ START 



S41 



rL 




RECORD AN 
ANCHOR 



S44 



REPRODUCE AN 
ANCHOR 



NO 



ERROR OCCURRED 




S45 



ERROR OCCURRED ? 



NO 



YES 




S43 



ISPLAY AN ERROR 
MESSAGE 





DISPLAY ERROR 
MESSAGE 





I 



S47 



DETERMINE WHETHER TO SEARCH THE 
VOLUME DESCRIPTOR RECORDED LAST 



> 



NO 



YES 



S48 



DETERMINE WHETHER TO RETRIEVE 
THE VOLUME DESCRIPTOR BY TRACING 
BACK FROM THE ADDRESS WHERE 
ADDITIONAL OR MODIFIED DATA HAS 
BEEN RECORDED LAST 



NO 



YES 



S49 



READ OUT THE VOLUME DESCRIPTOR 

RECORDED LAST 





END 




26 



BNSDOCID: <EP. 



1298666A2 I > 



(19) 



(12) 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 







(11) 



EP 1 298 666 A3 



EUROPEAN PATENT APPLICATION 



(88) Date of publication A3: 

14.01.2004 Bulletin 2004/03 

(43) Date of publication A2: 

02.04.2003 Bulletin 2003/14 



(51) mtci7: G11B 27/32, G11B 20/10, 

G11B 20/12, G11B 20/18, 
G11C 7/16, G06F 3/06 



(21) Application number: 02256717.6 

(22) Date of filing: 26.09.2002 



(84) 


Designated Contracting States: 


(71) 


Applicant: Ricoh Company, Ltd. 




AT BE BG CH CY CZ DE DK EE ES Fl FR GB GR 




Tokyo 143-8555 (JP) 




IE IT LI LU MC NL PT SE SK TR 






Designated Extension States: 


(72) 


Inventor: Suzuki, Ryoichi 




AL LT LV MK RO SI 




Tokyo 143-8555 (JP) 


(30) 


Priority: 26.09.2001 JP 2001293898 


(74) 


Representative: Lamb, Martin John Carstairs 




15.05.2002 JP 2002139707 




MARKS & CLERK, 








57-60 Lincoln's Inn Fields 








London WC2A 3LS (GB) 



CO 

< 

CD 
CD 
CD 

00 
CD 
CM 



(54) Method, apparatus and computer program product for recording additional information on 
a rewritable recording medium 



(57) An information recording method for recording 
additional or modified data with an information recording 
and reproducing apparatus on a rewritable information 
recording medium (1) on which previous data, a previ- 
ous file descriptor group (F), a previous volume descrip- 
tor group (V), and a previous anchor (A) are recorded, 
is provided. The method comprising the steps of record- 
ing the additional or modified data on the rewritable in- 
formation recording medium; recording an additional file 
descriptor group (F2)on the rewritable information re- 
cording medium (1); recording an additional volume de- 
scriptor group (V2) on the rewritable information record- 
ing medium; and updating the previous anchor (A) re- 
corded on the rewritable information recording medium 
(1 ). The additional/modified data recording step, the ad- 
ditional file descriptor group recording step, the addition- 
al volume descriptor group recording step, and the an- 
chor updating step are performed in a consecutive man- 
ner. 



FIG. 1 



<L 



9 



ROTATION 
CONTROLLER 



T 



MOTOR 
CONTROLLER 



8- 



SIGNAL 
PROCESSOR 



PICK-UP 
CONTROLLER 



J 



"X CONTROLLER 



10 



CACHE 
MEMORY 



HOST 
COMPUTER 



12 



11 



13 



DISPLAY 




INPUTTING 


DEVICE 




DEVICE 



Printed by Jouve, 75001 PARIS (FR) 



(Cont. next page) 



BNSDOCID: <E P 1298666A3 I > 



EP 1 298 666 A3 



FIG. 3D 




s 



V 



* f 



5 1*5 !'." 



2 

BNSDOCID: <EP 1 298666A3J_> 



EP 1 298 666 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 25 6717 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to olaim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CL7) 



OPTICAL STORAGE TECHNOLOGY ASSOCIATION 

(OSTA): "Universal Disk Format 
Specification, 05TA-2, Revision 2.00" 
OSTA, 

1998, XP002113791 
Retrieved from the Internet: 

<URL:WWW.0STA.0RG> 
[retrieved on 1999-08-30] 

* the whole document * 

MCMURDIE M ET AL: "PACKET WRITING & CD 

RECORDING'S LOGICAL NEXT STEP" 

EHEDIA PROFESSIONAL, XX, XX, 

vol. 1G, no. 5, May 1997 (1997-05), pages 

30-38, XP000972775 

ISSN: 109O-946X 

* the whole document * 

MARKEN A: "CD-REWRITABLE: THE STORAGE 
REVOLUTION CONTINUES" 

INTERNATIONAL JOURNAL OF MICROGRAPHICS AND 
OPTICAL TECHNOLOGY, RESEARCH INFORMATION 
LTD, GB, 

vol. 16, no. 1/2, 1998, pages 2-9, 

XP001031914 

ISSN: 0958-9961 

* the whole document * 

ECMA: "Standard ECMA-167: Volume and File 

Structure for Write-Once and Rewritable 

Media using Non-Sequential Recording for 

Information Interchange" 

STANDARD ECMA-167, XX, XX, 

no. 3, June 1997 (1997-06), pages 1-1-5-8, 

XP002155419 

* the whole document * 

■/-- 



The present search report has been drawn up for ail claims 



1-16 



G11B27/32 

G11B2G/10 

G11B26/12 

G11B20/18 

G11C7/16 

GG6F3/06 



1-16 



1-16 



TECHNICAL FIELDS 
SEARCHED (lnl.CI.7) 



G11B 
G06F 



1-5, 

7-13,15, 
16 



O 

s 

CM 

CO 

s 
s 

in 



8 

LL 

o 

Q. 
Ill 



Placs ot search 



THE HAGUE 



Date of completion ot the search 

19 November 2G03 



Maetz, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : partiou fatly relevant if combined with another 

document of the same category 
A : technological background 
O : non-written disclosure 
P ; intermediate document 



T : theory or principle underlying the invention 
E : earlier patent document, but published oi, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



3 



BNSDOCID: <EP 



1298666A3_I_> 



EP 1 298 666 A3 




European Patent 
Office 



EUROPEAN SEARCH REPORT 



Application Number 

EP 02 25 6717 



DOCUMENTS CONSIDERED TO BE RELEVANT 



Category 



Citation of document with indication, where appropriate, 
of relevant passages 



Relevant 
to claim 



CLASSIFICATION OF THE 
APPLICATION (lnt.CI.7) 



ECMA: "Standard Ecma-119 : Volume and 
File Structure of CD ROM for Information 
Interchange" 

STANDARD ECMA-119, XX, XX, 

no. 2, December 1987 (1987-12), pages 

1-42, XP0O2262Q17 

* the whole document * 

EP 0 878 799 A (HEWLETT PACKARD CO) 
18 November 1998 (1998-11-18) 

* page 1 - page 7; figure 1 * 



1-16 



1-16 



TECHNICAL FIELDS 
SEARCHED (lnt.CI.7) 



The present search report has been drawn up for all claims 



3 
a. 

C\J 
CD 

8 
<o 

o 
in 



O 

2 



Place of search 

THE HAGUE 



Date ot ccmpleiion of the search 

19 November 2003 



Examiner 

Maetz, A 



CATEGORY OF CITED DOCUMENTS 

X : particularly relevant if taken alone 

Y : particularly relevant if combined with another 

document of trie same category 
A : technological background 
O : non-written disclosure 
P : intermediate document 



T : theory orprmoiple underlying the invention 
E : earlier patent document, but published on, or 

after the filing date 
D : document cited in the application 
L : document cited for other reasons 

& : member of the same patent family, corresponding 
document 



4 



BNSDOCID: <EP 1 298666 A3_l_> 



EP 1 298 666 A3 



ANNEX TO THE EUROPEAN SEARCH REPORT 

ON EUROPEAN PATENT APPLICATION NO. EP 02 25 6717 



This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report. 
The members are as contained in the European Patent Office EDP file on 

The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information. 

19-11-2003 



Patent document 


Publication 


Patent family 


Publication 


cited in search report 


date 


member(s) 


date 



EP 0878799 



18-11-1998 



US 
EP 
JP 
JP 
US 
US 
US 



6009058 A 
0878799 A2 
3287801 B2 
10320925 A 
6115346 A 
6084839 A 
6134204 A 



28-12 
18-11 
04-06 

04- 12 

05- 09 
04-07 
17-10- 



•1999 
■1998 
2002 
•1998 
2000 
•2000 
2000 



O 

& For more details about this annex : see Official Journal of the European Patent Office, No 12/82 



5 



BNSDOCID: <EP 



1298666A3_I_> 



